Calcium: a regulator of the inflammatory response in endotoxemia and sepsis.
Calcium functions as a critical intracellular second messenger and regulates many cellular processes such as muscle contractility, glycogen and protein turnover, hormone secretion, and vascular smooth muscle tone which are markedly abnormal during sepsis/endotoxemia. There also is increasing recognition of the role of calcium in the production of a variety of cytokines such as tumor necrosis factor alpha and interleukin-1 beta, which are important mediators of sepsis. Our hypothesis is that disturbances in cellular calcium regulation are responsible for or contribute to many of the metabolic manifestations of sepsis/endotoxemia and may be the driving force behind the development of multiorgan failure. In this article, we focus on a) new insights into calcium's regulation of the inflammatory cascade, b) the controversy concerning whether free cytosolic calcium concentration ([Ca2+]i) is increased in the disorder, and c) the potential therapeutic uses of calcium antagonists. An important message is that there are fundamental differences in the pathophysiology of the endotoxin model versus the cecal ligation and perforation (CLP) model of sepsis. Although calcium antagonists improve survival in the endotoxin model, they increase mortality in the CLP model of sepsis. Possible reasons for the differences in the effect of the drugs in the two different models and insight into the mechanisms of cell injury in endotoxin versus sepsis are presented.